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ABSTRACT : 

PROBLEM TO BE SOLVED: To further reduce shock, when a capillary goes down in 



SOLUTION: A bonding head section 10 comprises an ultrasonic transducer 16 
having a capillary' 14 at the tip; piezoelectric elements 30, 32 that are a pair 
of complementary operation type expansion/contraction drive elements for 
relatively moving the ultrasonic transducer 16 to a bond holder 20; a shock 
detecting sensor 21; and a Z motor 22 for driving the bond holder 20.. When one 
of the piezoelectric elements 30, 32 is driven in the expanding/contracting 
direction, the other is driven in a compression direction. When the shock 
detecting sensor 21 detects that the capillary 14 has moved down by the Z motor 
22 and comes into contact with the upper surface of a semiconductor chip, the 
shock detecting sensor 21 the drive of the Z motor 22, performs 

complementary extraction/contraction drive of the elements 30, 

32, rocks the ultrasonic transducer 16, and moves the capillary 14 upward. 
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ffi co « £ e ti a f § o ei tc ^ t , mm t i * v tt * + tf ^ y 1 4UHfiTTBt5. 

*LTfl!*Jt l*51fi*fftTTBt4. B* SlJ t 2 tt , * fcT 5 'J 1 4ff*»#f^ 
(C a M L fc P$ *>J T* « 3 o H# S'J t 2 £ T tt * 9 v ? *^ tt 5 ffi S tt -t? n T- 5 tf. MfM 
t 2tfeV^T, ++tf7'J 1 4 v7*fc«&-r j 5fcA, fflj^^)^Stt^ 0 40 

tttf-*eaLft», 7-r ■vtscwtt, SiitHl 5 ^^T'^?nsftTiiS'> ui* < . -ecoigs 
t- b$ ^ij t 3 tc v> t # y r ^ > y ffi a ^ fli An ? ft , fCiSf^ic^Rts. c co * 5 
l tf5 y 1 4^z ; &-?2 2 coigfjco^T'TR^-^fc^^tt, mm t 2 e.n#gij t 

30W7»¥»4*7 t -y7*fii3fc#*«***»tt, ^cOtf-^ffltt01J^.tt5OOmN ( « 5 
Ogfi) OOOmN (»1 OOgl) ICMt %o a*5, fty? <( V ?ffiM<D-k% 2 

tt, «J|i(f 2 0 0 mN (»20gl) IIA'ffll>5h5. 
[ 0 0 3 5 ] 

- 73 , «f S"J t 1 *^ 6 SiJ t 2 © M tt , * -V kf 7 'J 1 4ttKXo<0TI$t5. C <D |Q <0 T 

E Bit tt , ^Ji<*^>y7 , ^cOff-^cott , e»ot^#^bTS:S$ftfc^^?EgtT*fei.A^ W * 

If 705*PVSS*«. TRIfi(i> j?ijx.ttl~5mm/s e c ft ffl f 5 ft 5 » U ^ 50 
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o T > Bfgijt 1^6B$giJt 2 'N © ii i® B$ IS & 1 4~70ms e c^StftS. 
[ 0 0 3 6 ] 

|3li, * + tf 7 '7 1 4 ft< Z €• - * 2 2 © ffi ft fc <£ 0 tttl -f - 7 /I/ © ± E 1 2 C £f T T 

tr 7 y i 4 m w * ? ■? k » m * % m a t o ^ t & * t t * l f= . 0 tc *> <^ t . mm t 

4««*«*HrV*2 1 ft< « »1 H # * ffi *> b fc B$ gij T* , ?nSt'*t^7'J 1 4 fci: ff 31 T' 
TP§f3 0 i$aMt4fc:fe^T«*^tt*Vtf2lft*ttftlffl**tiJ2j**i:, Sf Zt-? 

2 2oiKi)^±465o % LTRb ^K-tt'DmmmifcmwmmmmTT'hz&.m.m? 2, 0 

, 3 2fCj:oT@^jgh-7>XTa-+fl6A^g!-©J' : t : ''L>4 6<DJSD(i:iSfj^tl, * + fc? 7 

y 1 4 *'±^rK»»*»i6 *. 10 

[ 0 0 3 7 ] 

J; 5SL< li, B*8Jt4J:9Z*-*2 2fcJ:S*+e7!M4©T»ii*<*4ft t , # 
y F * /u * 2 0 * © Ifi tt * tc <fc 0 4- + tf 5 >J 1 4«^j§tt5 L -y7 p tcTip)t©ffi!P^^^^ 
, ^t^7'J 1 4©5fctBi¥*#f-v70±ffifc«i8**LfctttR0SS» S 6 T # fc S 
-~F ^ ft t 5 0 B**Jt4^6-J*Offl«ftl^ffi#IB* : Fl?**E«*?3 0, 3 2 © $ ft SB 
KjicJcO + i-e^y 1 4*«±^Jc8f»*tti&*©-p» c<D«tt*jfc<fc5T73#iitt#!Sfc 

« * ^ k & 9 , jgft&ftt <fc 5±7?&»£^7 > x t * t?7 y 1 4©fta$ftsffi 

fcT^OffiBfcftS. C(DfStT7j«ffiS<DBf^J^6*+e5y 1 4©5feigft<±#£«:i; 
46 > Hf $|J t 5 fC T , ¥®«:^>y^ , <D7t<D±ffiffiffl<Dli5^> t % t> % 1l * %V % ^ 
l:*fc:fetf5¥Wf**v7©±ffiffiB©lSSfcB5So 20 
[ 0 0 3 8 ] 

tftto*, HfsgiJt 5W»K6^T, * * If 5 'J 1 40^fet|ll«*»<*f->y^O±ffi*^«n 
5 . L ft A 1 o T , ¥»f**>y?*ft<Stf*?ifS»4, *J t 4 6 P# gij t 5©CT<JS^JJ!ffl0 
Bf t 5WBtt»^*ffia«"«faKR5. 

[ 0 0 3 9 ] 

-7?, -fl©fBffift{tS#^Sgft?S7-T*;&3ETOJlli i 3 0 ! 3 "2 (4, * + fcf 7 'J 1 4 Z Z 
^ LTBfgiJ t 6Kfc^T, t?7.y 1 4 ©jteHU4* ^jg^^;y7 , ±E{C»}gM 

[ 0 0 4 0 ] 

# V F * ;V ^ 2 0 IC it < T tB ft © 'J>? I/- 1 S ^ i& h 5 V X r a. - +>• 1 Lfei'^T 
, Rf S"J t 4 K *5 5 ± 73 ^\ © 8 if £ ifi il £ ft -5 C £ T* £ > $ , H$ *0J t 6 fC *5 § ff & 
«(Cti^TtV7b7>f07'AmiT$5. C © £ 3 fC L T , ¥ SI ft 7 7 s S £> 
» ffl £ * H «c ii M T* * * „ c © ^ fi6 © JgJS © ff T- (i *»#^y7'ii|i8»5ilAO*« 
JlifeJ;^50raN (fi5gl) WTKf 5 C ^7*5. * * fc> S » t£#8tfi0«*fl 
© "A * 3 t it L , 1 / 5 6 1 / 1 0 fc fg « T? § § o 40 
[ 0 0 4 1 ] 

5aft<> J5 W ft* 6 ffl & * T* 52 T- T R T? t S . t fc ft^ o T , fle*ft«-Pj&SI«7fctt 
[ 0 0 4 2 ] 

±EUiTB, * -v t?7 y i 4 0jfei* , #**f y^oias^Binftafeis^o^i 

.* ffi * * . * © & ff T R t % SB ft WJ M © - ^ > X t L fc ft* x flfi © ®E ft N W , « * tf > Sd 
t 5J-XI$fiffiffift{t§yfafi3i?-r&£Kttlil?3 0, 3 2©B»*ffih-r*WJ»i:f*c 

ttvisio c<d®&. ¥mft* v -fffgif zffi&Jiit-eaKm-or % k> , * -v e 7 y 1 

4 ©?t««(Jfr¥^i*^-v ^©±fflffiS©ff^fC«§©T% *OD!S?#Vf^ V ^fiffi 50 
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[ 0 0 4 3 ] 

©as ti^2S#^ v 7m<Dm&(Dft*3§z. t t , asffE ui: as. c© 

[ 0 0 4 4 ] 

Sfc; sfltto^flRKfe^T, BSBif ftOffiBtt, £5 U ©ffiBi:, iB^ife h 5 > x f 10 
fcttSA^-eS^efiWBfcffiBTS. LH'oT, * f tf =7 V % ±Jj IC&W) Z %> £ t % 

at Sh7>^f a-Ht<Dffii^iPitt> * + e ^ y <s & <* © ffi -l> <s s £ t # tc 

51 $ T 5 £ lol a © T* , fi*i3J;tf«tt*KJ;*t-^>h3^, * J rfc?5U©±73'\©& 
B&«l&ttS2rlRiett<. b # o T , *+£5U©±7j^©&iS£^a^lfgl)7JT*jSj§tC 

[ 0 0 4 5 ] 

m m © m k *3 </-> t , *+^5ut*w#f'y^i:©»«itt«*«*P"fe>'9-K*»)ijia'r 
m -t s 77 a , $§^(iz€-^ctstf6n> ffiiiiiicffli^tisxyn-^f ^s^? 

[ 0 0 4 6 ] 

$fc, HSfiojf HKHa^Ttt, BBBtt-tevtffcailcKtffc*', tB«i»ft§!tt«B»B 
f t LTH^e-nSEtlf^iSia-b LTffll/^L t tT'f 00 x. «\ EE 'S 

1-SjS^Sh7>Xra-^©*gWWa^f)SKi!)^ffoT^ai/-'*|-&{e*Jl/'>T, PI U EE ^ 
[ 0 0 4 7 ] 30 

[ n © $ « ] 

*»WC«*7-r-V#yf f -r v ^ S B e * ft tf , *t(f7iJTB«fc*»5W*J:!)i 
[BB5©f8i#aittHJi] 

[ B 1 ] *aWfcffi**«©»B07-f'V#>T-<vy*Bfc**t«#> i r^vy / Ny K 
g|$ © tJ li B T & S . 

^ o 

[13] *sswK«*?e«©*B©7-r-\'jj<y7*-r yyaitfifj s> *+^7'jtbic 40 
*> w s b *j t m a © « -t * tH w f s a t , *+e5y#¥«#*-v:/K:»tt-fsffi»* 
a * l t ?7< -r m X- & s . 

[ft ^© SHU] 

10 jK > x > y *\ 'y H B , 12 38%T-7;l/±BSix 1 4 tt^'J, 16 IB 
liSh7>X7a-t (+tlf7y«Jtft) , 18 fff 7 ?^aX-2 ( <£ # ft 7 * 
,1-?) > 20 XV YXArfT (®ftW*;l>?) , 2 1 ffl Btt&l * > , 2 2 Z * 
-# (*/^7>faI-*) , 3 0. 3 2 ( « tf S) M W fiS US ft) 58 iP ) , 3 

4 . 3 6, 3 8, 4 0 52 ii M , 4 2, 4 4 j£B> 46 S ®J * 4> . 48 IS & ffi H 
,50 glsM. 5 2 7 -ft^7>/^ 5 4 »S. 
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14 * if 5 'J 

16 fifiSh7yXfa-f (*tli7';«»#) 

18 HWT^aX-^C^ftftT^f-^X-*) 

2 0 K**$r (M¥H**A/?) 

2 l SSSttSHrvtf 

22 Z * - * (tW^Zi'fil-?) 

3 0, 3 2 Htl? (ffi1ii»f¥S!#«e»*?) 
34,36,38,40 KMfif 

4 2,4 4 j£Si! 
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4 8 fi^ffiE 

5 0 ®fiif* 
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5 4 Wffi 
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